The risk of venous thromboembolism (VTE) in patients using estrogen contraception is well known. However, the association of progestin-only contraception (POC) and the risk of thrombosis is poorly investigated. Few studies on this topic have failed to prove a significant increase in VTE in patients using POC, including patients with a medical condition associated with an increased risk of thrombosis. Therefore, no specific consideration is warranted when using a POC in healthy young females, regardless of an inherited thrombophilia. We present a case of a young woman who has Factor V Leiden (FVL), presenting with an isolated pulmonary embolism (PE) while using a progesterone containing intrauterine device (IUD). The risk of VTE in FVL carriers seems to outweigh the benefit of contraception even when using progestin-only contraception. Therefore, non-hormonal contraception, such as copper IUD, seems to be the only safe alternative for contraception in this population. Further studies are needed to elucidate this observation.
Introduction
Acute pulmonary embolism (PE) is a common and sometimes fatal condition [1, 2] . Primary prevention, by acting on the modifiable risk factors, is one of the best ways to decrease mortality from PE [3] .
Patients with factor V Leiden (FVL) have a mutant factor V that is resistant to protein C, putting them at an increased risk for venous thromboembolism (VTE) [4, 5] . The risk of VTE in patients using estrogen contraception is well known. However, the association of progestin-only contraception and the risk of thrombosis is poorly investigated. Few studies on this topic have failed to prove a significant increase in VTE in patients using POC, including patients with a medical condition associated with an increased risk for thrombosis like FVL [1, 6, 7, 8] . Therefore, no specific consideration is warranted when using a POC in a young healthy woman, regardless of inherited thrombophilia. However, this case report presents a patient with FVL using a progesterone-containing contraceptive who presented with a different clinical picture.
Case presentation
A 33-year-old Caucasian female, Gravida 2 Para 2, presented to the emergency department with sudden onset of moderate sharp left-sided pleuritic chest pain and SOB for one day. She had a past medical history of factor V Leiden (diagnosed at age 16) and a family history of factor V Leiden and deep venous thrombosis (DVT) in her mother. She denied any previous VTE, recent surgery, prolonged immobilization, anticoagulant use, smoking or cancer. On further questioning, she admitted having a progestin intrauterine device placed nine months ago.
Review of systems was positive only for the chief complaints. Physical exam showed shallow breathing due to pain on deep inspiration. Heart rate was 88 beats/minute and temperature 98.8°F; lung exam revealed bilateral normal vesicular breath sounds with no wheezes or crepitation; no leg edema, or calf tenderness. The rest of the physical exam was unremarkable.
First sets of labs including, complete blood count (CBC), complete metabolic panel (CMP), troponin, arterial blood gas (ABG) and urine toxicology were within normal limits.
Electrocardiogram (EKG) ( Figure 1 ) showed sinus rhythm with a rate of 78, T wave inversion in Lead 3 and V3. Echocardiogram showed normal ejection fraction (55-60%) with no right ventricular strain pattern. Her D-dimer level was elevated,1440 ng/ml, (normal limits 0-500 ng/ml). Lower extremity venous Doppler showed no evidence of deep venous thrombosis.
Due to the high suspicion of PE, computerized tomography pulmonary angiography (CTPA) (Figures 2 and 3 ) was done which revealed bilateral subsegmental pulmonary embolism. It also showed mild subsegmental pulmonary infarctions of the lower lobes. She was started on subcutaneous enoxaparin and later transitioned to apixaban (Eliquis). During her hospital stay, she was hemodynamically stable. Her chest pain persisted for a couple of days and ultimately resolved with analgesia. She was discharged on the 3 rd day, to follow up as outpatient.
She was counseled about avoidance of risk factors and to follow up with hematology and gynecology clinic for removal of her IUD on discharge.
Discussion
Hormonal contraception is known to increase the risk of VTE in the general population. Over the years, several combinations of estrogen and progesterone have been studied. The risk of thrombosis depends on the proportion and the type of each of these two hormones in the combination. The estrogen component is known to be the major risk factor. However, the progestin component and its association with VTE has not been well studied. One study suggested the use of second-generation combined oral contraception (COC) as the first choice when prescribing contraception in the general population. However, that same study stated that COC's are contraindicated in patient with thrombophilia, and progesterone-only contraception can be safely used in this patient group [7] .Another study revealed that the levonorgestrel-releasing IUD doesn't have any prothrombotic effect [9] . In a systematic review of POC and VTE, few articles revealed a potential increase in risk of VTE in patients with thrombophilia who use injectable depot medroxyprogesterone acetate. But, no increase in risk was found for other form of progesterone [6] . Because of the safety profile of POC shown by these few studies, no specific considerations are needed when using them as contraception even for patient with FVL.
Factor V Leiden (FVL) is a mutant form of coagulation factor V. The mutated factor V becomes resistant to the action of protein C, which is a natural anticoagulant. As a result, individuals who inherit the FVL mutation are at increased risk of venous thromboembolism (VTE) [10] .
Our patient had two previous vaginal deliveries more than three years ago and no history of VTE. She had no other risk factors including smoking, recent surgery, cancer, prolonged immobilizations or previous pneumopathy. Other than her thrombophilia, the only potential risk factor found was the fact that she had a progestin IUD in place for 9 months. It's reasonable to conclude that her PE was likely a result of the association of her progestin IUD and her FVL.
In the USA, PE accounts for approximately 100,000 annual deaths [2] . Although mortality has been declining over the last decade, it remains high [11] . It is always better to avoid hormonal contraceptive method in a patient with thrombophilia.
For our patient, beside the anticoagulant therapy, the management plan consisted of an extensive counseling regarding the avoidance of the risk factors and follow up in the gynecology outpatient clinic to replace the progestin IUD with a copper IUD as it is the first line contraception for patient at risk for thrombosis.
Conclusion
The risk of VTE in Factor V Leiden carriers seems to outweigh the benefit of hormonal contraception even when using progestin-only contraception. Therefore, non-hormonal contraception, like copper IUD seems to be the only safe alternative for contraception in this population. Further studies are needed to elucidate this observation.
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